Application No. 10/502,414 Docket No.: 64490(53585) 

Amendment dated March 25, 2008 

Reply to Office Action of September 25, 2007 

REMARKS 

Claims 2-14 are pending. Claims 1, 15-16 are cancelled. Claim 14 is amended. New 
claim 17 is added. Accordingly, upon entry of the present amendment, claims 2-14 and 17 are 
pending. 

Support for the amendment is found throughout the instant specification as filed. For 
example, support for the amendment of claim 14 can be foimd in the instant specification as 
filed, at least at page 8, line 9. Support for new claim 17 can be found in the instant 
specification as filed, at least at page 3, lines 7-26 and page 5, lines 1-5. No new matter is added 
by way of these amendments. 

Amendment and cancellation of claims herein is not to be construed as acquiescence to 
any of the rejections/objections made in the instant Office Action or in any previous Office 
Action, and is done solely to expedite prosecution of the application. Applicant hereby reserves 
the right to pursue the claims as originally filed, or substantially similar claims in one or more 
subsequent patent applications. 

Request for Examination of All Claims 

The Office limits examination of the instant application to claim 14. Applicants note that 
claims 2-13 were previously amended to depend from independent claim 14, and are now 
directed to methods of treating psoriasis. Thus, claims 2-14 (and new claim 17) fall within the 
scope of elected Group II, which are directed to methods of treating psoriasis. Accordingly, 
Applicants request that examination be expanded to include dependent claims 2-13 and new 
claim 17. 

Information Disclosure Statement 

Applicants submit herewith legible copies of those Information Disclosure Statement 
documents that tiie Examiner has identified witii an asterisk (*). 
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Rejection of Claim 14 under 35 USC § 112, First Paragraph 

The Office rejects claim 14, which is directed to a method of treating psoriasis by 
administering a compound of formula I, under 35 USC § 1 12, first paragraph, for alleged lack of 
enablement. The Office acknowledges that Applicants have enabled methods of treating 
psoriasis using specific embodiments of fonnula I in particular animals. However, the Office 
asserts that Applicants have not enabled the full scope of the claim, i.e., have not enabled the 
treatment of psoriasis in any animal. Applicants respectfully disagree and traverse the rejection. 
However, without in any way acquiescing to the rejection and in order to expedite prosecution of 
the application, the claims have been amended to recite "a human." Thus, this basis for the 
rejection should be withdrawn. 

The Office further asserts that Applicants have failed to enable the use of all compounds 

encompassed by formula (I). Applicants respectfully disagree with the rejection. The standard 

for determining whether Applicants disclosure enables the claims is set forth by the Federal 

Circuit in aS. v. Telectronics, Inc., 857 F.2d 778, 785, 8 USPQ2d 1217, 1223 (Fed. Cir. 1988). 

The test of enablement is whether one reasonably skilled in the art could make or 
use the invention fi-om the disclosures in the patent coupled with information 
known in the art without undue experimentation. 

In determining the scope of enablement for a claimed genus, the presence of representative 
working examples of specific embodiments supports the enablement of the genus. The M.P.E.P. 
states: 

Proof of enablement will be required for other members of the claimed genus only 
where adequate reasons are advanced by the examiner to establish that a person 
skilled in the art could not use the genus as a whole without undue 
experimentation. 

Applicants' disclosure clearly describes methods of using compounds of formula I for the 
treatment of psoriasis, and fiirther provides working examples showing that at least three 
compounds belonging to the claimed genus are effective for the treatment of psoriasis. 

Psoriasis is characterized by the chronic inflammation of the epidermis and dermis (page 
1, hues 9-14). This inflammation is associated with the arachidonate cascade, which results in 
the synthesis of eicosanoids, including prostaglandins, which play a central role in inflammation 
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(page 1, lines 29-32). Psoriatic tissue exhibits elevated levels of arachidonic acid and 
eicosanoids (page 1, lines 21-24). The phospholipase A2 (PLA2) family of enzymes functions in 
the biosynthesis of eicosanoids, such as prostaglandins, that mediate inflammation (page 1, line 
25, to page 2, line 5). Applicants have discovered that compounds of formula I selectively 
inhibit a specific subtype of PLA2, IVa PLA2, and that such compoimds are particularly potent in 
inhibiting eicosanoid production, thereby reducing inflammation and treating psoriasis (page 1, 
lines 21-36, page 3, lines 1-8). 

Applicants have identified at least three compounds, EPAC0CF3, EPASC0CF3 and 
AKH-217, that selectively inhibit IVa PLA2 (page 12, lines 1-3). These compounds, whose 
structures are shown at page 9, lines 15-34, are representative of the class of compoimds that fall 
within the scope of claim 4. Such inhibitors are useful in treating inflammation, 
hyperproliferation, and cell activation that are related to eicosanoid production in psoriatic skin. 
In particular, EPACOCF3, EPASCOCF3 and AKH-217 inhibit IVa PLA2 as shown in Figures 1 
and 2 (page 6, lines 22-35). Importantly, EPACOCF3 strongly inhibited prostaglandin E2 
release by human skin cells associated with an inflanmiatory response (Figure 4). In kinetic 
studies, EPACOCF3, EPASCOCF3 and AKH-217 all inhibited PLA2 activity with similar 
potency (page 12, lines 27-30). In fact, EPACOCF3 and EPASCOCF3 had IC50 values of 2,9 
and 3,5^M, respectively, while the commercially available PLA2 inhibitor AAC0CF3 had an 
IC50 value of 5.8. Moreover, when human skin cells were stimulated with the proinflammatory 
cytokines IL-1 or TNFa, NF-kB expression increased. NF-kB expression is indicative of 
inflammation. Applicants discovered that AKH217 inhibited NF-kB activation by 91%. 

In sum. Applicants have clearly shown that at least three compounds encompassed by 
claim 14 selectively inhibit IVa PLA2 and are useful for the treatment of psoriasis. In view of 
this disclosure, one of skill in the art would expect that other compounds that share the structural 
features defined by formula I would also have similar activities. In the absence of reasoning that 
establishes why a person skilled in the art could not use the genus as a whole without undue 
experimentation, the enablement rejection should be withdrawn. 

In support of the enablement rejection, the Examiner asserts that the claims cover a large 
number of compounds because the substituent X of formula I, is defined as an electron 
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withdrawing group, and the term "electron withdrawing group" covers a large number of 
substituents. Applicants respectfully disagree with this basis for the rejection. The proper 
standard for determining enablement is whether one of skill in the art could make or use the 
invention from the disclosures in the patent coupled with information known in the art. 

In determining whether an application is enabled, the inquiry should focus on whether 
the application provides sufficient direction to practice the claimed invention, the skill present in 
the art at filing, and whether methods for obtaining the claimed subject matter are known in the 
art. In re Wands, 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988). In Wands, the 
court considered whether xmdue experimentation was required to screen a large number of 
antibodies for use in an immunoassay. The court found that although screening was necessary to 
identify antibodies to be used in the claimed method, such screening did not constitute undue 
experimentation because the screening was merely routine, and the specification provided 
sufficient guidance regarding how the antibodies were to be identified. Regarding the test for 
enablement, the court states: 

The test is not merely quantitative, since a considerable amount of experimentation is 
permissible, if it is merely routine, or if the specification in question provides a 
reasonable amount of guidance with respect to the direction in which the experimentation 
should proceed. 

The facts of this case are, in all important respects, analogous to those in Wands. 

The phrase "electron withdrawing group," is known to one of ordinary skill in the art as 
shown in Exhibit A (Organic Chemistry, Francis Carey, Ch. 12, "Reaction of Arenes: 
Electrophilic Substitution, 

http://www.rnhhe.com/phvssci/chemistrv/carev/student/olc/grapMcs/carev04oc/re£^chl2substito^ 
nteffects.html) . Examples of electron withdrawing groups are provided in Applicants 
specification, for example, at page 5, lines 1-5, where Applicants provide exemplary groups that 
are electron withdrawing. In view of Applicants' disclosure and the general knowledge present 
in the art, the skilled artisan could immediately recognize those compounds that fall within the 
scope of claim 14. The Examiner has provided no reasoning to show why a person skilled in the 
art could not use the full scope of the claims without undue experimentation. This is true even 
where a claim encompasses a large nxmaber of compoimds. 
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In further support of the enablement rejection, the Office Action asserts that 
docosahexaenoic acid (DHA) is encompassed by formula (I) of claim 14. Applicants 
respectfully disagree. DHA does not have an electron withdrawing group X. Rather, DHA has a 
hydroxyl group at position X, and one of ordinary skill in the art would recognize that a 
hydroxyl group is an electron donating group, not an electron withdrawing group, as recited by 
claim 14. Accordingly, this basis for the rejection should be withdrawn. 

Applicants also respectfully submit that one of ordinary skill in the art would be able to 
make and use the claimed invention without imdue experimentation. Indeed, AppHcants 
acknowledge that the instant Office Action, as recited above, expressly affirms that the 
specification as filed is "enabling for treating psoriasis in certain animals by administration of 
specific embodiments of formula (I)," Accordingly, Applicants respectfully request 
reconsideration and withdrawal of this rejection of claim 14 under 35 U.S.C. § 1 12, first 
paragraph. 

Rejection of Claim 14 Under 35 USC§112, Second Paragraph 

The Office rejects claim 14 under 35 USC § 1 12, second paragraph, for alleged 
indefiniteness. In particular, the Office states, "The phrase "an effective amount" has been held 
to be indefinite when the claim fails to state the function which is to be achieved and more than 
one effect can be implied fi-om the specification or the relevant art. In re Fredericksen 213 F.2d 
547, 102 USPQ 35 (CCPA 1954)." Applicants traverse this rejection. 

The phrase "an effective amount" is recited in amended claim 14 in reference to treating 
psoriasis, which constitutes a single, expressly recited function that a skilled artisan can evaluate 
without undue experimentation. Specifically, the word "treatment" has an unambiguous medical 
meaning - relieving illness, alleviating symptoms. Whether a treatment completely eradicates a 
disease or reduces its effects depends upon a nvunber of factors but the term "treatment" is not 
unclear. Similarly, psoriasis is a common disease, the symptoms of which are all well known to 
the skilled artisan. Indeed, Applicants acknowledge that psoriasis can be characterized by 
multiple symptoms, but submit that doctors do not seek to treat the symptoms of psoriasis 
separately. Rather, the medications used to treat psoriasis are intended to ameliorate all 
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symptoms of the disease. Because the symptoms of psoriasis generally manifest themselves 
visually, it would certainly not constitute undue experimentation for one of ordinary skill in the 
art to administer a range of concentrations of the compound(s) recited in amended claim 14 for 
purpose of determining what constitutes "an effective amount" of such compound(s) for a given 
subject. The ordinarily skilled artisan can readily ascertain when psoriasis is being treated, as 
the difference is visible on the skin. 

Thus, the ordinarily skilled artisan would find recitation of the phrase "an effective 
amount" in amended claim 14 to be clear and definite. Accordingly, Applicants request 
reconsideration and withdrawal of the rejection of claim 14 imder 35 USC § 1 12, second 
paragraph. 

Rejection of Claim 14 Under 35 USC § 103(a) 

The Office rejects claim 14, which is directed to a method of treating psoriasis by 
administering a compound of formula I, under 35 USC § 103(a) as unpatentable over Johansen 
et al {Prog Surg, 1997 24: 225-231; hereinafter "Johansen") in view of Holmeide et al. {J. 
Chem, Soc, Perkin Trans. 2000 1: 2271-2276; hereinafter "Holmeide"). Applicants respectfully 
disagree and traverse this rejection. 

The test of obviousness requires that one compare the claimed "subject matter as a 
whole" with the prior art "to which said subject matter pertains" 35 U.S.C. § 103(a). To 
establish a prima facie case of obviousness, three criteria must be met. First, a suggestion or 
motivation to modify the reference must be present in the reference or in the general knowledge 
present in the art. Second, there must be a reasonable expectation of success. Finally, the prior 
art reference must teach or suggest all the claim limitations. M.P.E.P. 2143. The burden is on 
the Examiner to show that the reference expressly or impliedly suggests rail of the claim 
limitations. M.P.E.P. 2142. In the present case, the references cited by the Examiner fail to 
teach or suggest all of the claim limitations and fails to provide motivation to modify the 
described methods to arrive at Applicants' claimed invention. Under section 103, "[b]oth the 
suggestion and the expectation of success must be founded in the prior art, not in applicant's 
disclosure" {Amgen, Inc, v. Chugai Pharmaceutical Co,, Ltd, 927 F.2d 1200, 1207, 18 USPQ2d 
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1016 (Fed. Cir. 1991), quoting /« re Dow Chemical Co,, 837 F.2d 469, 473, 5 USPQ2d 1529, 
1531 (Fed Cir, 1988)). 

In addition, an allegation of obviousness is weakened if it can be shown that the prior art 
teaches away from a claimed invention. Specifically, the Federal Circuit has stated that "[a] 
prior art reference must be considered in its entirety, i.e., as a whole , including portions that 
would lead away from the claimed invention." M.P.E.P. § 2141.02, citing W.L, Gore & 
Associates, Inc, v. GarlocK Inc., 721 F.2d 1540 (Fed. Cir. 1983). Indeed, the U.S. Supreme 
Court has affirmed the persuasive nature of such "teaching away" evidence in KSR, stating that 
"when the prior art teaches away from combining certain known elements, discovery of a 
successful means of combining them is more likely to be nonobvious." KSR International Co. v. 
Teleflexinc, 127 S. Ct. 1727, 1740 (U.S. 2007). 

Applicants' invention is based, at least in part, on the siuprising discovery that psoriasis 
can be treated using compoimds of formula I, which selectively inhibit type IVa PLA2 enzymes 
(page 3, lines 5-8). There are subfamilies of the CPLA2 group and the different enzymes have 
different fimction, structure, modes of action and substrate specificity (page 2, lines 14, to page 
3, line 8). Applicants were the first to recognize that compounds of formula I potently reduced 
eicosanoid production via the selective inhibition of IVa PLA2 enzymes (page 3, lines 5-8). In 
addition, Applicants were the fu*st to appreciate that the selectivity of compounds of formula I 
was advantageous for the treatment of psoriasis because it reduced side effects resulting from the 
inhibition of other phospholipases (page 2, line 33, to page 3, line 8), 

Johansen 

As acknowledged by the Examiner, Johansen fails to teach or suggest the use of 
compounds of formula I for the treatment of psoriasis (Office action, page 9, first paragraph). 
Johansen failed to recognize an association between type IV PLA2 (termed cytoplasmic PLA2 (c 
PLA2), Johansen, page 226, 4^^ paragraph), and psoriasis, as Applicants did. Specifically, 
Johansen states, "CPLA2 is expressed in both primary keratinocytes and fibroblasts and there 
seem to be similar levels of expression in normal compared to psoriatic skin'' (page 230, 3"^^ full 
paragraph; emphasis added). In addition, Johansen failed to recognize that that c PLA2 included 
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multiple enzyme subtypes. The cytosolic group IV PLA2 described by Johansen is not the same 
as the IVa PLA2 enzyme described by Applicants. Applicants IVa PLA2 enzyme is in fact a 
subtype of the enzyme described by Johansen as evidenced in Exhibit B (Ghosh et al., Progress 
in Lipid Research 2006 45(6):487-510 Abstract). Johansen fails to describe type IVa PLA2, and 
further fails to describe an association of that enzyme subtype with psoriasis as Applicants do. 

Johansen merely describes a correlation between levels of type II PLA2, termed npPLA2 
(page 226, 4^** and 5**" paragraph), and psoriasis. Specifically, Johansen states, "The expression 
level of the npPLA2 enzyme is increased in psoriatic compared to normal skin (page 228, lines 5 
and 6). In addition, Johansen teaches that levels of npPLA2 increase as the severity of the 
disease increases (page 230, 1st full paragraph). Specifically, Johansen states, "In pustular 
psoriasis, which is a more severe condition than plaque psoriasis, levels of np PLA2 in both 
dermis and epidermis, are consistent with the severity of the disease, even higher than in plaque 
psoriasis (page 230, 1st full paragraph)," By emphasizing the importance of type II PLA2 in 
psoriasis, Johansen teaches away from the use of Applicants' claimed inhibitors. In view of this 
teaching away, one of ordinary skill in the art would have lacked the requisite motivation or 
expectation of success to seek compoimds of formula I, which selectively inhibit IVa PLA2. 

In sum, Johansen fails to teach or suggest compounds of formula I, which selectively 
inhibit type IVa PLA2. Moreover, Johansen teaches away from the use of such compounds 
because Johansen failed to recognize the importance of IVa PLA2 in psoriasis pathology. The 
Examiner seeks to remedy the deficiencies of Johansen by citing Holmeide. 

Holmeide 

Holmeide describes the synthesis of potential inhibitors of generic type IV PLA2 (i.e., 
cytosolic PLA2). Holmeide fails to teach or suggest that the compounds synthesized inhibit any 
PLA2, much less showing that they selectively inhibit type IVa PLA2. Moreover, Holmeide 
further fails to teach or suggest the use of such compounds for the treatment of psoriasis, as 
recited by claim 14. Thus, Holmeide fails to remedy the deficiencies of Johansen. 
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In sum, none of the cited references, alone or in combination, teach or suggest the use of 
compoimds of formula I, which selectively inhibit type IVa PLA2, for the treatment of psoriasis. 
Accordingly, the rejection of claim 14 under 35 U.S.C. § 103 should be withdrawn. 

Evidence in Support of the Claims 

In support of the present claims, Applicants provide below evidence showing that 
compounds of formula I, including AKH 217 and EPASCOCF3, selectively inhibit the IVa 
PLA2 enzyme and are potent inhibitors of prostaglandin production. 

AKH-217 differs from AACOCF3 in that a sulphur atom has been introduced into the C- 
C backbone. To determine whether the introduction of the sulphur atom reduces or increases the 
selectivity of the inhibitor for IVa PLA2 enzyme, a model system that provides for the analysis 
of LPS-induced PGE2 production in keratinocytes was used. This model system is described in 
Applicants' specification at page 13, line 18, to page 14, line 15. 

Human derived keratinocytes (HaCat) constitutively express the group IVa PLA2, COXl 
and the C0X2 enzymes. After 1 hours stimulation with lipopolysaccharide (LPS, 200 ng/ml) 
the COX2 enzyme is induced on behalf of the group IVa PLA2 and COXl enzymes. This 
increase in COX2 expression was paralleled by an increase in PGE2 production, as shown in 
Figure 1 . In the control condition, PGE2 production was analyzed in unstimulated cells (white 
bar). PGE2 production was increased in LPS-stimuIated cells (dark bar). To determine whether 
C0X2 expression limited PGE2 production, excess AACOCF3 (10 micromolar) was added prior 
to PGE2 determination during LPS stimulation. It was found that PGE2 production doubled 
when excess AACOCF3 was added (grey bar, figure 1, control condition). These results 
suggested that substrate availability limited PGE2 production rather than C0X2 enzyme 
induction. 
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Figure 1 : Testing of group IVa PLA2 inhibitors on their ability to inhibit COXl and C0X2 
enzymes 

These results provide further evidence showing that group IVa PLA2 enzymes function in PGE2 
production. 

PGE2 production was, under all conditions, efficiently inhibited by the COX inhibitor 
NS-398 (Figure 1). Results with EPACOCF3 were similar to those observed with AACOCF3, 
which inhibited group IVa PLA2 and COX enzymes. EPACOCF3 (5 micromolar) efficiently 
inhibited PGE2 production in all conditions, including in the presence of excess AA (Figure 1). 
These results suggest that EPACOCF3 targets IVa PLA2 and the C0X2 enzyme. When the 
AKH-217 inhibitor was used, efficient inhibition of PGE2 production was observed in the 
presence and the absence of LPS stimulation (figure 1, white and dark bars). However, with 
excess arachidonic acid (AA), no inhibition of PGE2 production was observed (Figure 1 gray 
bar). These results indicate that AKH-217 and EPAC0CF3 both selectively inhibit the group 
IVa PLA2 enzyme, but that EPACOCF3 is a dual group IVa PLA2/COX inhibitor. Thus, 
introduction of a sulphur atom in the inhibitor C-C backbone structure of AKH-217 increased its 
selectivity for the group IVa PLA2 enzyme. 
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CONCLUSION 

In view of the above amendment, Applicants believe the pending application is in 
condition for allowance. 

Applicants believe that no fee is due to consider the present amendment. Nevertheless, 
the Director is hereby authorized to charge or credit any deficiency in the fees filed, asserted to 
be filed or which should have been filed herewith (or with any paper hereafter filed in this 
application by this firm) to our Deposit Account No. 04-1 105. 

Dated: March 25, 2008 Respectfully submitted, 

Melissa Hunter-Ensor, Ph.D. 

Registration No.: 55,289 
EDWARDS ANGELL PALMER & DODGE 

LLP 
P.O. Box 55874 
Boston, Massachusetts 02205 
(617)517-5580 

Attorneys/Agents For Applicant 
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